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tered when bound to either peptide. Like the cap structure, the 3Ј poly(A) tail is capable Introduction of influencing translation (Jacobson, 1996; Sachs et al., 1997) . During early development, gene specific translaControl of gene expression at the level of translation tional activation proceeds through cytoplasmic polyadinitiation is critical for cellular proliferation, developenylation of nascent mRNA and subsequent assembly ment, differentiation, and death. In eukaryotes, a panoof the PABP/eIF4G/eIF4E complex (reviewed in Richter, ply of initiation factors (eIFs) are required to dissociate 2000). The poly(A) tail is capable of supporting translathe 40S and 60S ribosomal subunits, to recruit and ention in the absence of the cap in vitro (Iizuka et al., 1994) and this effect depends on the interaction of eIF4G and sure proper positioning of mRNA and initiator tRNA rela-PABP (Tarun and Sachs, 1997) . Experiments performed tive to the small ribosomal subunit, and to promote joinboth in vivo and in vitro have revealed that the cap and ing of the loaded small subunit together with the large poly(A) tail can act synergistically to stimulate translation (Gallie, 1991; Iizuka et al., 1994 1B-1D ). This consensus To better understand the structural basis for how sighelix together with ␣ 1 , ␣ 2 , and ␣ 5 forms a hydrophobic nals are transmitted from eIF4G through eIF4E to the cavity that wraps around the N terminus of eIF4E like a cap structure and how PABP might modulate such an molecular bracelet (Figures 1C and 1D GpppG/isocounter complex formation as it binds to eIF4E with eIF4F complex is reduced relative to that with free eIF4E micromolar affinity (Figure 3, left The fact that cleavage of mammalian eIF4G by picornaviral protease requires binding to eIF4E suggests that, 1997). Since the middle domain of eIF4G supports IRES driven translation in these viruses (Pestova et al., 1996) like in yeast, complex assembly promotes a large conformational change that extends well beyond the conand since the N-terminal third of eIF4G bearing the eIF4E binding domain is separated from the C-terminal twosensus peptide (Ohlmann et al., 1997). Intriguingly, it was reported that this effect is not observed with N-terthirds during infection (Etchison et al., 1982) , it was suggested that the middle domain of eIF4G mediated inminal GST labeled eIF4E, suggesting this region plays a scaffolding role as found in the yeast factor (Ohlmann creased association ( binding of the consensus peptide to eIF4E is tight, was structed yeast strains containing as only source of eIF4E wild-type or N terminally deleted versions of this protein that the first 33 residues of mammalian eIF4E were dispensable for function and that recognition between the expressed from a TRP1 promoter, which has expression levels comparable to the endogenous CDC33-promoter two factors was mediated by the consensus peptide and contacts with the convex dorsum of eIF4E. However, it (Vasilescu et al. 1996) . While strains containing ⌬10 and ⌬20 eIF4E were indistinguishable from the wild-type is not clear what the levels of mutant eIF4E were in this study; if amounts were abnormally high, any defect in strain when grown in rich medium, ⌬30 and ⌬35 strains showed a reduction in growth rates (Supplemental Figcap -dependent translation would have been compensated by a mechanism not unlike the dose compensaures S3A and S3B available on Cell website). Western analysis performed on these yeast strains showed that tion observed in vivo for the truncation mutants of yeast eIF4E (Vasilescu et al., 1996) . Perhaps more importantly, expression levels of the various forms of eIF4E were comparable ( Figure 5A ). Note that the apparently lower the remaining residues of mammalian eIF4E (Tyr -490) (Figures 1A, 2A, and 4C) . It is possible that ble loss in intensity is observed with a standard where equal molar amounts of the eIF4E mutants were applied residues of the wrist region spanning from 33-39 form a conserved core interface in all eukaryotes while those to the gel. These data are consistent with the observation that the first twenty amino acids of eIF4E contain in the helical fist region spanned by residues 23-30 form a variable interface, whose function may be species a prominent antigenic motif (Ptushkina et al. 1998 ). Phenotypic differences between the strains are therefore specific. Further experiments will be required in order to investigate the importance of these regions for mamrelated to functional differences in the various deletion mutants, rather than different expression levels. malian translation initiation.
The observed reduction in growth rate for ⌬30 and ⌬35 eIF4E was greatly exacerbated at elevated temperatures The N Terminus of eIF4E Is Required for Optimal Growth and Maintenance ( Figure 5B ), as well as in other suboptimal growth conditions such as with galactose as only carbon source or of Polysomal Structure In order to address the function of the interlocking under osmotic stress (data not shown). Consistent with the notion that these phenotypes are produced by an bracelet architecture observed in our structure, we con- Figure 1A ). Given these data, we were prompted to construct a of eIF4E:eIF4G complexes in the ⌬30 and ⌬35 strains. Analysis of polysomal profiles confirms that the same homology model of human 4E-BP1/eIF4E comprising eight and six residues N-and C-terminal to the consenmutants show increased 80S:polysome ratios, as is to be expected from a defect in the translation initiation sus peptide, respectively ( Figure 6B ). This is of interest since hyperphosphorylation of 4E-BP1 that regulates machinery ( Figure 5D ). Our results demonstrate that regions of eIF4E required for complete folding of eIF4G association with eIF4G is likely to occur while in complex with eIF4E (Gingras et al., 1999a). Our results imply that eIF4G functions not merely as a passive scaffold that coordinates proteins that bind
